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ACCOUNT OF CASE
I first saw this 15-year-old boy in February, with a two-day history of sore throat, dysphagia, malaise, and fever. Initially he had no cough. Physical examination revealed inflammation of his pharynx, posterior soft palate, and tonsillar pillars, with several small gray-white ulcers along the pillars. The gingival and buccal mucosa and tympanic membranes appeared normal. There was no significant lymphadenopathy or splenoznegaly; the lungs were clear; he had no skin rash.
Oral temperature was 103°. White blood count, 5,100. i1!Iy impression was that the youngster had a viral pharyngitis, and had it been summer I would have been tempted to make the diagnosis of coxsackie herpangina. Indeed, his clinical picture fitted the textbook description of that disease., I advised symptomatic therapy. Two days later, he was still febrile, and a cough had developed. Six days after his first visit, he was hospitalized.
Admission history indicated that initially his cough was productive, but after two days Presented at the Spring Clinical Conference, Marshfield Clinic, May 20, 1963. it became dry, nonproductive, and spasmodic. The fever had persisted and some dysphagia was present, but he no longer complained of sore throat. Upper left anterior chest pain was noted upon deep breathing and coughing. 1~_Ialaise was pronounced. He had been having severe frontal headaches, and experienced an almost constant chilly sensation.
Despite fever (102.8° orally) , upon admission, his pulse rate was relatively slow (72 per minute). The pharynx and tonsillar pillars were inflamed. In areas where the buccal ulcers had been there were small white plaques. Tympanic membranes again appeared normal. No adenopathy or splenomegaly had developed. Upon auscultation, fine crepitant t rales were heard over the entire left lung. Heart tones were of good quality with a normal sinus rhythm, and no murmurs. There were three light red macules on the dorsal aspect of the right wrist. White blood count was 10,850 with 11 I stabs, 61 segs, and 28 lymphs. Hemoglobin level was 13.8 Gm. Chest
x-ray revealed a consolidation of the anterior segment of the left upper lobe and the superior segment of the lingula (see Fig. 1 glutinations. A cold agglutinin titer of 1:40 (drawn the day of adml,ssion-eight days after the onset of his illness) was inconclusive.
Streptococcus NIG titers were not obtained.
The boy's symptoms remained essentially unchanged during his first three days in the hospital, but during this time the skin rash became deeper red, more and more macules appeared, and the rash had spread to all extremities. Toward the end of the third hospital day, he developed a spiking fever (ranging from 105° to 99°), severe shaking chills, We managed to control the diarrhea with intravenous fluids, lactobacillus granules, and Furoxone, but fever persisted and malaise became more marked. He had become pale, and his hemoglobin level was found to have dropped to 10.8 Gm. Reticulocyte count was 0.97%. Narrow depression secondary to severe infection was suspected. He was given 500 cc. whole blood. The hemoglobin level 12 hours after transfusion was 9 Gm., and fell to 7.4
Gm. by the next day. Urine tests for hemoglobin became positive, but no red cells were seen in the sediment. Plasma bilirubin level was 3.2 mg. ~ total, with 0.4 mg.% direct. No thrombocytopenia developed. Plasma hemoglobin was not determined.
Because of absence of bacterial growth on nasopharyngeal, throat, sputum, and blood cultures, a thoracentesis needle was introduced into the lung substance in the area of the pneumonia and a culture taken. Methicillin was begun after no clinical response to chloromycetin and erythromycin in 48 hours.
Of interest was the report of plasma electrophoresis obtained at this time. Total protein was 6.5 Gm.°f'~, albumin 2.0 Gm.°~'Q, and globulin 4.5 Gm,°>~, with 2.4 Gm.% gamma globulin (markedly elevated).
The tip of the thoracentesis needle after aspiration was sterile. We had done what we could in an attempt to prove the presence of staphylococcal infection, all to no avail. The hemoglobin level continued to drop, still with no reticulocyte response. The titer of cold agglutinins by now had risen to 1:1,28(J. Nlethicillin was discontinued. I returned to my original diagnosis of nonbacterial pneumonia, probably due to Eaton agent. Tetracycline in an oral dose of 500 mg. every six hours was restarted.
By now it seemed apparent that the hemolytic anemia was associated with the cold agglutinin rise, that the youngster had hemolyzed the blood we transfused, and that he was continuing to hemolyze his own cells.
Blood was noted to clot soon after it was drawn. Further transfusions appeared out of the question. I considered giving adrenocorticosteroid therapy, but hesitated to use it because cold (unlike warm) agglutinins are supposedly not affected by cortisone. I also had no idea what effect corticosteroids would have on an overwhelming Eaton agent infection. Direct Coombs test was, of course, positive using unwashed cells, but became negative after five washings. Cryoglobulin determinations were negative.
But when his hemoglobin level had dropped to 6.2 Gm. and the cold agglutinin titer had risen to 1:2,560 I started prednisone orally (110 mg. the first 24 hours, then 40 mg. per day). Within eight hours after the initial dose, the patient's temperature began to fall, and during the ensuing 24 hours it fell from 105° to 94.8° (see Fig. 4 ). As his temperature fell he became confused and experienced violent hallucinations, but fortunately these signs of mental derangement lasted but a few hours. Despite heating blankets, and artificial humidity elevation, he remained hypothermic for 18 hours. His temperature then returned to normal and he showed marked clinical improvement from that time on.
A reticulocyte response appeared, and gradually his hemoglobin level rose. The rash became brawny and then disappeared. The cold agglutinins fell, but were still detectable for several weeks. X-ray films showed clearing of his pneumonia (see Fig. 5 ) and his strength slowly returned. During the course of his ill-. ness he lost 29 pounds.
Prednisone was continued at 40 mg. per day for four days, decreased to 20 mg. per day for four days, and then dropped to 5 zzzg. daily and tapered off. Tetracycline was continued at a dose of 2 Gm. per day for 14 days.
At the time of discharge (24 days after admission, and 32 days after onset of his illness) his hemoglobin level was up to 10.4 Gm. with a reticulocyte response of 7.3%. Sedimentation rate (130 at the height of his illness), and cold agglutinin titer did not return to normal until two months after discharge. It also took this long for the gamma globulin to return to a normal level. Unfortunately, we were unable to recover the Eaton agent on culture. COMMENTS I had made a mistake in suspecting bacterial infection on the basis of spiking fever with frank chills, and leukocytosis with a polymorphonuclear response. The chest x-ray, especially when a possible cavity was present, and the father's boils also shaded my thinking for without cultural evidence of bacterial in-fection, I should not have treated as I did.
Indeed the leukocytosis, spiking fever, and chills might have been due to a hemolytic crisis unrecognized at the time. In retrospect, a clue to the etiology of the infection became apparent. Despite fever elevations, the patient did not develop a tachycardia. When his temperature was highest (105.2°) his apical pulse was 80. A relative bradycardia has been described in patients with primary atypical pneumonia; and certainly is to my knowledge most unusual in bacterial disease, except diphtheria and typhoid.
The cause of the elevated gamma globulin remains obscure. It is too great to be explained on the presence of antibody alone. Hypergammaglobulinemia may be seen in patients with acquired hemolytic anemia.
Why did prednisone produce such a dramatic response? It possibly was not the steroid alone but the combination of tetracycline with prednisone that achieved the desired result. There is apparently no way to halt hemolysis due to cold agglutinins without decreasing the amount of cold agglutinin present; and no way to do the latter without destroying the infecting agent. As mentioned previously, steroids should have no direct effect upon cold agglutinins. Perhaps, as in the case of certain rickettsia, steroid administration greatly enhances the antibiotic's effectiveness against the pathogenic agent. This is an exciting possibility, and one which should not be too difficult to prove using laboratory animals. I certainly would not favor the use of steroids for all patients with primary atypical pneumonia, but on the other hand would no longer hesitate to use it in severe cases similar to the one here described. Primary atypical pneumonia is caused by a non virus, nonbacterial pathogen known as the Eaton agent, or Mycoplasma pneumoniae. The organism is filterable like a virus but capable of growing in a cell-free media like bacterial Perhaps the fact it is not a virus explains its susceptibility to antibiotic therapy. The antibiotics of choice are tetracycline or dimethylchlor tetracycline with a suggestion that the latter is more effective.
A cold agglutinin rise may be seen in other diseases such as infectious mononucleosis, acute hepatitis, and rubella but a rise in titer over 1:256 is practically diagnostic of Eaton agent disease. 3<Iany cold agglutinin-negative atypical pneumonias are probably due to adenovirus disease, but other conditions such as a fungus infection and ornithosis must be considered.
A high titer of cold agglutinins can cause hemolytic anemia.3 In a series of 200 cases of atypical pneumonia presented by Finland and his co-workers, 11 developed significant anemia during the course of their disease .4 Toxins from the infecting agent as well as toxins produced by the breakdown of lung tissue were at one time incriminated as possible causes of the hemolysis, but it is now generally believed that the cold antibody itself is responsible for the red cell destruction. 5 The mechanical fragility of the cell is altered. As a result of this damage, insignificant trauma to the cell leads to hemolysis.
Although erythema multiforme of the exudativum and bullosum types have been described as occurring in patients with primary atypical pneumonia,6 this to my knowledge is the first report of the less severe erythematopapular type exanthem accompanying the disease.
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